Data on forest acreage and timber volume were secured by a three-step process^ A forest-nonforest classification using aerial photographs was accomplished for points representing approximately 230 acres. These photo classifications were adjusted based on ground observations at sample locations representing approximately 3,840 acres. Finally, field measurements were made at forest locations on the intersections of grid lines spaced 3 miles apart. At these forest locations, per acre estimates were obtained from trees measured on ten 37.5 basal area factor prism points. The sampling methods were designed to achieve suitable sampling errors for estimates of area and volume at the State level. Sampling error increases as the area or volume con-sidered decreases. The sampling errors presented in table I , equal to one standard deviation for the sample data, may be used to construct confidence intervals for population estimates. For example, at the 95 percent confidence level, the confidence interval for growing-stock volume (in million cubic feet) in the Central Unit of Tennessee (with a sampling error or 4.7 percent) is where 1.96 is the number of standard deviations. This confidence interval indicates a 95-percent degree of confidence that the range, 2,217.7 to 2,667.7 million cubic feet, will contain the true growing-stock inventory volume.
sampling errors for sub-groups of counties in the unit may be estimated by the following formula:
where: SE = standard error of estimate (expressed as a percent) 
---------------------------P e r c e n t -----------------------------
X = variable of interest (area or volume) g = group of counties to be combined t = total for the Unit. For example, the sampling error estimate of growingstock volume for Davidson, Rutherford, and Wilson counties is 15.7 percent. Thus, the 95 percent confidence interval for growing-stock volume is 218.1 2 67.1 million cubic feet.
Ownership information is obtained through the 3-mile grid sample outlined above. County courthouse records are used to obtain ownership information for each forested plot. An expansion factor representing timberland area in that county is then applied to the ownership group the plot represents. Next, the ownership groups are totaled for each county. Thus, acreages reported at the county level are estimates and may not exactly match known totals for each ownership category within that county.
In order to achieve greater compatibility among Forest Inventory and Analysis Projects, a new tree classification system has been in effect since the 1988 Arkansas survey. Tree grade 5 is used to designate trees currently or prospectively capable of producing at least one 12-foot log or two 8-foot logs in the saw-log portion but not able to produce a 12-foot log in the butt 16 feet. These trees, formerly classed as rough or rotten, are now included in growing stock. Table  I1 shows the impact of this change on volume and growth.
HIGHLIGHTS Area
The 23 counties of the Central Unit of Tennessee encompass the Central Basin as well as portions of the surrounding Highland Rim. In the past, areas of productive soils and gentle terrain have encouraged agricultural development of the unit. Agricultural uses, mainly pastures, have been expanding at the expense of the unit's forests since the 1960's. This trend of steadily declining forest area has been reversed in recent years with the reversion of 300 thousand acres back to timberland. Today, the unit contains 2,461.3 thousand acres of timberland, a full 40 percent of the unit. Only one out of every 20 acres of timberland is in public ownership. The remainder is in private ownership, of which farmers and individuals are the two dominant owners.
The Central Unit is unique in that it contains sizeable acreages of cedar forests. Approximately 95 percent of both the loblolly-shortleaf and oak-pine forest type groups is composed of cedar or cedar-hardwood forest types, In total, cedar and mixed cedar stands occupy 456.1 thousand acres of timberland. Although the cedar types are sizeable, hardwood forests still predominate in the unit. Oak-hickory forest types account for 79 percent of the unit's timberland. A small proportion, 2 percent, is in bottomland hardwoods, the only forest type group to decline in acreage since 1980.
In addition to increasing in area, the unit's timberlands have been maturing. Since 1980, an additional 250 thousand acres have been classified as sawtimber-sized stands. This maturation process has not been evenly distributed across the unit's forests. Almost all of the increase in sawtimbersized stands occurred in the oak-hickory forest types. The softwood and oak-pine forest types, while still maturing, are younger, composed of predominantly pole and sapling-sized stands. This younger stand-size distribution is a likely consequence of past exploitation of the cedar resource that comprises most of these two forest type groups.
Timber Inventory
The maturing nature of the unit's hardwood forests resulted in a 17-percent decline in hardwood growing-stock -------Million board feet -------numbers with all of the loss contained in the 2-and 4-inch size classes. At the same time, growing-stock volume of 5-inch and larger hardwoods increased by more than half to 2,304.7 million cubic feet. The maturation of the hardwood resource is especially evident in the sawtirnber portion of the inventory, which experienced a 52-percent increase in sawtimber-sized trees with an accompanying 68-percent rise in sawtimber volume to 7,080.0 million board feet. The 26-percent increase in growing-stock numbers experienced by the younger softwood resource occurred across all diameter classes. As a result, softwood growingstock volume climbed 74 percent to 138.1 million cubic feet. Although three-quarters of the softwood volume is contained in the generally younger softwood and oak-pine forest type groups, softwood sawtimber volume more than doubled since 1980, climbing to 197.2 million board feet. These volume increases are evidence that the once exploited cedar resource, which makes up the vast majority of the softwood volume, is recovering.
With 97 percent of the unit's sawtirnber volume in hardwoods, sawtimber quality is of special concern. Despite increases in hadwood sawtirnber volumes, volume in grade 1 trees declined by 20 percent since 1980, while volumes in lower grades increased, especially grade 4 which increased by 151 percent. Although the increasing lower grades may provide the stock for future increases in higher grade trees, the proportion of sawtimber volume contained in grades 1 and 2 has fallen from 40 percent to 31 percent since 1980. This leaves little doubt that the oak-hickory forests of the unit, which contain 94 percent of the hardwood sawtimber inventory, are declining in quality as they mature.
Growth, Removals, and Mortality
The increasing inventory of the unit is a consequence of a favorable growth-to-drain situation since 1980. On an annual basis, net growth for the unit averaged 102.0 million cubic feet for growing stock and 379.3 million board feet for sawtimber. These growth figures reflect the physical change in the inventory over the survey period as well as a growingstock definition change initiated since the 1980 survey. As a result, these growth estimates are not directly comparable to past growth estimates. Using comparable growth estimates that exclude the definition change (table IT), net growth increased 54 percent for growing stock and 82 percent for sawtimber. These net growth increases were attained even though mortality doubled since 1980. Oak mortality increased by a factor of 4 and was responsible for the majority of the increase in mortality since 1980. This large increase in oak mortality is a possible indicator of the impact of oak decline in the unit.
Removals became a larger source of drain on the inventory over the survey period and were concentrated in the sawtimber portions of the inventory. On an average annual basis, sawtimber removals climbed 29 percent to 121.9 million board feet, while growing-stock removals only increased 7 percent to 30.2 million cubic feet. As a consequence of the recovering cedar inventory, cedar sawtimber removals also increased and were mainly responsible for doubling softwood sawtimber removals since 1980. The increase in hardwood sawtimber removals was distributed across all species, but the oaks are still the predominant species cut. Even at these increased levels, growth still exceeds removals b;l roughly 3 to 1 for both the growing-stock and sawtimber portions of the inventory.
In total, the unit's timberlands are increasing in both area and volume. The softwood (cedar) resource is recovering from past exploitation, while the hardwood resource is maturing. Growth exceeds removals by 3 to 1, but concentration of hardwood removals in quality trees has reduced the quality of this maturing resource.
IIEFINITION OF TERMS
Average net annualgrowth. -Average net annual volume increase for the inter-survey period.
Average annual mortality -Average annual sound-wood volume of growing-stock trees dying from natural causes.
Average annual removals. -Average net annual volume of growing-stock trees removed from the inventory by harvesting, cultural operations (such as timber-st and improvement), land clearing, or changes in land use.
Commercial species. -Tree species which normally develop into trees suitable for industrial wood products, Forest land. -Land at least 16.7 percent stocked by forest trees of any size, or formerly having such tree cover, and not currently developed for nonforest use.
Forest type. -A classification of forest land based upon the species forming a plurality of live-tree stocking.
Growing-stock trees. -Live trees of commercial species. Rough and rotten trees are excluded.
Crowing-stock volume. -The cubic-foot volume of sound wood in growing-stock trees at least 5.0 inches in diameter at breast height, from a 1-foot stump to a minimum 4.0-inch top diameter outside bark of the central stem, or to the point where the central stem breaks into limbs.
Live trees. -Commercial and noncommercial tree species of sapling size or larger.
Natural stands. -Stands with no evidence of artificial regeneration. This includes those established by seed tree regeneration methods.
Noncommercial species. -Tree species of typically small size, poor form, or inferior quality which normally do not develop into trees suitable for industrial wood products.
Planted stands. -Stands with some evidence of planting or direct seeding.
Poletimber trees. -Growing-stock trees at least 5.0 inches in diameter at breast height, but smaller than sawtirnber size.
Reserved timberlalzd. -Productive public forest land withdrawn from timber utilization through statute or administrative regulations.
Rotten trees.
-Live trees of commercial species that do not contain at least one 12-foot log or two 8-foot logs in the saw-log portion, now or prospectively, primarily because of rot.
Rough trees.
-Live trees of commercial species that do not contain at least one 12-foot log or two 8-foot logs in the saw-log portion, now or prospectively, primarily because of roughness or poor form. Also included are all live trees of noncommercial species. S a p m s . -Growing-stock trees at least 1.0 inches but less than 5.0 inches in diameter at breast height.
Sawtimber trees. -Live trees that contain at least one 12-foot log or two $-foot logs in the saw-log portion, and meet regional specifications for freedom from defect. Softwoods must be at least 9.0 inches in diameter at breast height and hardwoods at least 11.0 inches in diameter at breast height.
Sawtirnber volume. -Sound-wood volume of the saw-log portion of growing-stock sawtimber trees in board feet, International 114-inch rule and in cubic feet.
Seedlings.
-Growing-stock trees less than 1.0 inch in diameter at breast height and greater than one foot tall for hardwoods, greater than six inches tall for softwoods, and greater than one-half inch in diameter at ground level for longleaf pine.
Select red oaks. -A classification of several red oak species composed of: cherrybark, Shumard, and northern red oaks.
Selecf white oaks. -A classification of several white oak species composed of: white, swamp chestnut, swamp white, chinkapin, Durand, and bur oaks.
Site class. -A classification of forest land in terms of inherent capacity to grow crops of industrial wood.
Stand-size class. -A classification of forest land based on the diameter class of live trees on the sampled area; that is, sawtimber, poletimber, or sapling and seedling.
Timberland.-Forest land that is producing, or is capable of producing, crops of industrial wood and not withdrawn from timber utilization. Timberland is synonymous with "commercial forest land in prior reports.
Tree grade. -A classification of the volume of the sawlog portion of sawtimber trees, based on: 1) the log grade of the butt log, or 2) ability to produce at least one 12-foot or two $-foot logs in the upper-section of the saw-log portion.
Woodlarzd. -Forest land incapable of yielding crops of industrial wood because of adverse site conditions. Diameter class (inches at breast height)
CORE TABLES 1-25
AIl 5.0-7.0-9.0-11.0-13.0-15.0-17.0-19.0-21.0-29.0 & Species classes 6.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 28.9 larger '13arciwood species with an average specific gravity of 0.50 or less such as gums, yellow-poplar, cottonwood, red maple, basswood, aspen, and willow. k a r d w o o d species with an average specific gravity greater than 0.50 such as oaks, hard maple, hickories, and green and white ash. ... 4.9 6.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 28.9 larger Central Tennessee Courzties, 1989 Diameter class (inches at breast height)
1978.7
All 5.0-7.0-9.0-11.0-13.0-15.0-17.0-19.0-21.0-29.0 & Species classes 6.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 28.9 larger . ---M i l l i o n c u b i c f e e t ---------------------------- -------------------------M i~~i o n b o a r d f e e t ------------------------- 
